INTRODUCTION AND OBJECTIVES: Burst wave lithotripsy (BWL) is a preclinical technology that uses focused ultrasound bursts to fragment stones. Unlike shock wave lithotripsy, stones fracture into specific fragment sizes which are controlled by the ultrasound frequency. To understand and better optimize characteristics of BWL, we aim to determine the mechanisms of stone fracture with focused ultrasound. This study used photoelasticity imaging to visualize burst wave propagation in stone models and identify particular elastic wave modes causing stresses in stones.
INTRODUCTION AND OBJECTIVES: Burst wave lithotripsy (BWL) is a preclinical technology that uses focused ultrasound bursts to fragment stones. Unlike shock wave lithotripsy, stones fracture into specific fragment sizes which are controlled by the ultrasound frequency. To understand and better optimize characteristics of BWL, we aim to determine the mechanisms of stone fracture with focused ultrasound. This study used photoelasticity imaging to visualize burst wave propagation in stone models and identify particular elastic wave modes causing stresses in stones.
METHODS: Three focused ultrasound transducers with frequencies of 170, 340, and 800 kHz were used to apply BWL pulses to kidney stone models in a water bath. The models were rectangular, cylindrical, or irregular in shape, made from epoxy or glass (transparent materials displaying stress birefringence) and ranged from 6-26 mm in dimension. Each stone model was positioned in a chamber of index matching fluid submerged in the water bath. An LED light was used to generate circularly-polarized light pulses for back-illumination of the stone. A high-speed camera was used with a stroboscopic method to capture video sequences of ultrasound propagation through each stone model with effective frame rates up to 4 million frames per second. Elastic wave modes in the stone were analyzed and compared with numerical calculations of wave modes. These data were also compared to locations of fractures in experiments where artificial stones were exposed to BWL in vitro.
RESULTS: Formation of longitudinal and shear waves in the model was visualized. Results showed development of periodic stresses in the stone that appear as bright regions on the image with the spacing dependent on frequency (Figure) . These patterns were identified as guided wave modes, which form standing waves upon reflection from the distal surfaces of the stone model, causing a uniform 'grid' of oscillating stress points. Observed wave patterns correlated with specific numerically calculated modes dependent on frequency and material. Artificial stones exposed to BWL produced cracks at positions calculated by this mechanism.
CONCLUSIONS: These results support guided wave production and reflection as a mechanism of stone fracture in BWL. This mechanism can describe the features of crack spacing and its frequency dependence observed in experiments. is a preclinical method developed to noninvasively fragment kidney stones with low-amplitude focused bursts of ultrasound. In this study, we assessed the effectiveness of stone fragmentation with specific ultrasound parameters and the acute bioeffects of the same exposures to the kidney in a clinical simulation of BWL.
METHODS: A 6-7 mm natural human kidney stone composed of calcium oxalate monohydrate was implanted surgically in each kidney of three pigs weighing 70-80 kg each. A 350-kHz burst wave lithotripsy focused ultrasound transducer was coupled to the animal by a water bath placed on the flank. Real-time image guidance was performed by an inline ultrasound imaging probe used to identify and target the stone, as well as monitor for echogenicity indicative of cavitation that may produce injury. Each stone was exposed for 30 minutes to BWL bursts with amplitude of 7 MPa focal pressure at a pulse rate of 10 Hz and a burst duration of 20 cycles. If any echogenicity was observed via imaging during treatment, the applied focal pressure was reduced to 6.5 MPa and exposure was continued for the remainder of the 30 minutes. After treatment, the kidneys were extracted for gross and histologic assessment, as well as MRI analysis. The stone fragments were retrieved and the remaining mass of fragments >2 mm after treatment were compared to the initial mass to determine the fragmentation effectiveness.
RESULTS: In 3 of 5 cases stones were reduced completely to fragments <2 mm. On average, 82% AE 22% of the stone mass was reduced to fragments <2 mm with all treatments resulting in !58% of mass fragmented. One stone was not treated because no suitable acoustic window could be found. Hyperechoic areas were briefly detected in kidney in two treatments, but were not observed after reducing the pressure amplitude to 6.5 MPa. No detectable injury was found in the parenchymal tissue of any kidney by gross, MRI, or histologic examination, although petechial damage and erosion were identified to the urothelium of the collecting system limited to the area directly around the stone.
CONCLUSIONS: Burst wave lithotripsy can produce consistent stone fragmentation with use of appropriate ultrasound parameters. Such exposures cause minimal injury to the kidney and urinary tract during treatment.
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PD26-09 A GLOBAL SURVEY OF UROLOGIST'S CURRENT PRACTICE: WHEN ARE THE NEW/NOVEL ORAL ANTICOAGULANTS (NOACS) DISCONTINUED AND RESUMED IN PATIENTS UNDERGOING SHOCK WAVE LITHOTRIPSY?
Abdulaziz Alathel*, Riyadh, Saudi Arabia INTRODUCTION AND OBJECTIVES: The use of new/novel oral anticoagulants (NOACs) continues to increase and Urologists are faced with increasing numbers of patients in their practice using these agents. Although general guidelines directing the management of these medications in the perioperative period exist for open and endoscopic procedures, no consensus exists for those patients being considered for shock wave lithotripsy (SWL). In order to gauge current practice, we developed and sent a survey to the endourological community.
METHODS: A web-based survey was sent to all current Endourological Society members. Members were asked 10 questions regarding their current practice in dealing with patients using NOACs and who might be candidates for SWL. Respondents were specifically asked whether being on a NOAC would be considered a contraindication to SWL, or if SWL was to be performed, when the agent would be discontinued preoperatively and resumed postoperatively. Respondents were also queried on who managed the NOAC discontinuation and resumption.
RESULTS: There were 165 respondents from 37 countries, with the largest cohort responding from North America (43%). (87.8%) of society members had been in practice for 5 years or more, with (70%) being in an academic practice. The vast majority (92.73%) provided SWL treatments in their institutions, while only (53.37%) would consider offering SWL to patients taking NOACs. The decision on when to stop NOACs prior to SWL, was made by (36.65%) of urologists although the majority (56%) consulted internal medicine/cardiology for their input. The majority of urologists (64.2%) handled the resumption of the NOACs after SWL by themselves. There appeared to be great variability in the number of days prior to SWL were NOACs stopped, and when they were resumed Post treatment.
CONCLUSIONS: Somewhat surprisingly, over half of surveyed endourologists do not even offer SWL to patients taking NOACs. For those patients who are treated with SWL there appears to be a lack of consensus among endourologists on what is the optimal duration of NOAC cessation, suggesting a need to establish evidence-based guidance to optimize outcomes.
Source of Funding: none

PD26-10 REGIONAL VARIATION IN RATES OF SWL UTILIZATION AMONG PATIENTS WITH NEPHROLITHIASIS
Gina Tundo*, Vernon Pais, Lebanon, NH INTRODUCTION AND OBJECTIVES: Nephrolithiasis is rising in prevalence and continues to pose an increasing financial burden on society. Common management options for stones include watchful waiting, percutaneous stone removal, ureteroscopy and shock wave lithotripsy, with the latter two comprising the majority of interventions for stones in the US. When multiple treatment options exist, effective care is heralded by equal utilization rates in disparate locations. Conversely, if variation is identified, this may be secondary to unwarranted variation, potentially driven by either supply-sensitive or preference-sensitive care. Responsible health care spending dictates identification of variation in surgical utilization as a first step in unravelling and then addressing underlying sources of potentially unwarranted variation. Variation in the utilization of SWL has been suspected but not comprehensively evaluated in the United States.
METHODS: Utilizing the full 100% Medicare dataset from the year 2014, we identified all patients with the diagnosis of a renal stone within the previously defined and validated 306 hospital referral regions (HRR's) of the US. Among beneficiaries with the diagnosis of a renal stone, we then assessed the rate of any type of surgical management of the stone, and then specifically the rate of use of SWL, both on a national level and by HRR. Both crude rates and rates adjusted by age, sex and race were generated.
RESULTS: In 2014 there were a total of 806,652 included Medicare beneficiaries with a diagnosis of a renal stone. Nationally, the rate of any surgical intervention was 71.34/1,000. The HRR with the lowest rate of surgical intervention was 31.67/1,000 while that with the highest was 131.02/1,000, representing an approximately 4-fold variation in the rate of all surgical management.
For SWL, the national rate of utilization was 45.48/1,000 patients with kidney stones. The HRR with the lowest rate of SWL utilization was 9.24/1,000 while that with the highest was 105.80/1,000, representing a greater than 11-fold regional variation in SWL utilization among those with stones.
CONCLUSIONS: In this all-inclusive population of Medicare beneficiaries with a diagnosis of a renal stone, there is dramatic variation in the rate of SWL utilization. Although this may reflect overutilization of SWL in some centers and underutilization in others, these findings clearly suggest that the probability of having SWL as opposed to any other management option for a stone may depend heavily upon the hospital to which one is referred. Whether this is due to supply-sensitive factors including the availability of a lithotripter or number of urologists on staff, or preference-sensitive factors including the surgeon's preferred treatment, warrants further investigation. Future efforts to standardize treatment algorithms and develop shared decision-making models may reduce unwarranted variation in the care of patients with kidney stones.
Source of Funding: none
PD26-11 QUALITY INDICATORS FOR SHOCKWAVE LITHOTRIPSY IN THE STATE OF MICHIGAN: ARE WE FOLLOWING THE GUIDELINES?
Casey Dauw*, Kavya Swarna, Tae Kim, Jaya Telang, Ann Arbor, MI; David Leavitt, Mazen Abdelhady, Detroit, MI; Elena Gimenez, Ann Arbor, MI; Karla Witzke, Midland, MI; John Hollingsworth, Khurshid Ghani, Ann Arbor, MI INTRODUCTION AND OBJECTIVES: Recent guidelines from the American Urological Association (AUA) provides a clinical framework for the surgical management of patients with kidney stones. The extent to which these guidelines are followed in clinical practice for patients undergoing shockwave lithotripsy (SWL) has not been studied. To better understand quality indicators for SWL, we assessed adherence to AUA recommendations for the treatment of renal stones using data from a statewide clinical registry.
METHODS: We used the Michigan Urologic Surgery Improvement Collaborative Reducing Operative Complications for Kidney Stones (MUSIC ROCKS) registry to understand SWL use in the state of Michigan. This prospectively maintained registry includes data from community and academic practices and contains detailed clinical and operative data for patients undergoing SWL and ureteroscopy. We identified all patients undergoing SWL from 2016 to 2018. In accordance with AUA guidelines, we evaluated practice patterns in relation to
